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THIS coml>ine(l railroad and liig-liway l.ridi^o ov('r 
tlio ]\Iississippi Eiver, at Ilannihal, JMo., lias just 
been completed, the seventh stnietnre that sjians the %\\n\\ 
liver, l)elo\v DnlnKjne. The work lias been coni])l(4ed 
nnder the administration of the "Hannihal Brido-e Com- 
pany,^' formed l>y the consolidation of two companies-- 
th(^ ''Pike County Bridge Company,'' incorporated in Illi- 
nois in March, 1SG7, and organized June 4, Lsci), with 
Alexander Starne, President, and Ozias ]\L Hatch, Secre- 
tary and Treasure!* ; and the ^^ITannihal Bridge Com- 
pany" — incorporated in JMissouri, May 2-1, 18*»0. In !)(.. 
ceml)er, 1S(39, the consolidation was effected nndt^r the 
])resent title of the comjuiny ; ^\\\ John T, K. IlaywaiMh 
( f Ilamiil )al, was elected Presi(hmt, and Ozias M. Hatch, 
of S]iringfield, III, Secretary. The present oro;\anizati(»n 
of the company is : Alexander ]\I. White, President ; Isaac 
^I. Knox, Secretary and Treasurer ; Warren Colhurn, 
Consulting Engineer; Col. E, D. ^[ason, Chief Engineei*, 
with E. L. Corthell and Eliot Clarke^ as assistants. 

On the 27th of June, 1870, Col. ]\Iason, with his cor])s, 
commenced tlu; preliminary surveys, making' rninute ex- 
aminations of the river bed and the underlying: strata at 
various possibh* ci-ossing })laces. By means of soun<]ing 
rods, he l)ored to a de])th at some points of 110 ft. lielow 
low-water mark. The direction and velocity of the cur- 
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l-.-iil u.-i- .Mrchillv ii..ti-<l I'V tlic iiM- ..r ll<.Mt>. :ui<l llic line 
of llic l.ii(1-c w.i- l<"-:i1c(l at lii^lil :iiid«'>- to it. A l.asc- 
liiK- >>',' l.<i-.'i» I'l. \\.i< accurately inca-urctl, and its cxticini- 
lie- iii.licalcd l.\ la'iMMl iiioimiiiciits. Fioiii this line as a 
l,a-(' all tli<- ]«.-iti<>ns lor the pi.i-s ucn' lo<-atc<i ],\ trian- 
•jnlatioii, and attci\\ai<l- l(-tc<l l-y actual inea>ui-cnicnt 
ui'.li a -ic.l wire, piovin;,^ tluir accniacy. 

(Ml tli<- --".Mil of .Inly. l.'^7<t, a contiacl for l.otli siil.- 
stniclinvaiwl Mii>.r-trnctnre of tlie l.ri<l-c |)r..|Mr, l.clw.cn 
;,i,d inclndin'j tli.- al.ntni.-nt- on .a-li -i.l.- of tli.- ri\<-r, wa- 
,.,ii,.r.-.| into uiili ill.' l>.troit I?rid<jv and Iron Works. 
'111.- |.lan- lor tlic- nl.-trn.-tnr.' had li.cn ]ir.\ ioii-l\ |.ic- 
|,n.d l.\ ('"1. l-^d. I). Mason, the Chi.'f Kn-jincr. The 
r.ridj.' <'oin|.:iny a-h-ptc-l the plan- of sn|..r~1rnctniv as 
.leM-n-d l.\ Willar.l S. V»\»; Kn-in-.r of tif helroil 
r.iid.M' and Iron W.-rk-. Theairieed |.ri<-e for the whole 
was 5^4 >:..<•< HI. 1J\ ih.- term- of the c.ntra.t the work 
was tolie e(.ni|.le1ed rea<ly for n-e wilhin ..lie \.ar. TIm- 
lime wiv* v<-r\ dioii mn.h 1-— than thai l.ef..r.- viv.-n 
furanVHmilar w..rk. I.nl th.- <-..n1ra.-1..rs have m.t th.' 

re. jnileniellt. 

Thi- l.ridL'.' l'.lon}r« <" <''<• ir«-neral <lass <,f "|..w 
l.M.I-es," i.l:ue.l l.iit a slK.rt distan.ealK.vellie hi-hwaler 
mark, an.i funii^lied uith a .Iraw span over the .hannel 
1.. iHiniit tliep:iKs:i._'e..rst«-aiii«r-.-ind riv«T naff ;r«ii«n«llv. 
n... .omiwrative :ulvai.ta./e «.f hi-li aii<l !<•« l.iid;.'.-s oy.-r 
i,a\i}rJil.KtKtn'iuiiK is a .iucsli«.ii ..f iuoii<.y only. TIm- lii^li 
l-i-iajk', ortViiiiL'pr.'i«'ti<«lly ii«»<.l.^tnietioii U> liver truttu' 
at anv'stjiir.' <»f the watiT, and n^jiiiriiig n<» att4ntion on 
til.- part of it*. ki-i'iKi-s in <listintti<.ii from tlie oonKtaiit 
ven iec r.^uin-<l at a <lraw, j.it*<iibs in tlii^ n-KiM-i-t^jwiiito 

,i|H riority ovi-r tlu- low l.ri«lt,'«-. But the iiK-n-awnl 
li«'i^rl,t <,f tJii' irt«'i>s and tli.- l«ii}rlli of ftj.iiroaxlMt* n*^*"^- 
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^^aiy to iittnin llu- cU'vatioii, adding very laro'cly to the 
cost of tlie stiuftnro, ltd iu tliis rase to tlie adoption of 
till' low l)iidiif and draw as the most (rononiical stinc- 
t\nv. Continuations of this opinion arc fnrnislicd Iiy the 
l.ridues at Quinry, Hurlinutou and Kansas City, as well as 
l>y tin* i>lan adopted for tlic bridge to Ik- Imilt at St. .I(«- 
scj.li. At St. Chai-lcs, St. Louis, and Lcavcnwoi-tli high 
Inidges have been favored and adoi)ted for reasons other 
than those of erouomy. 

'Ihe Inidu'c under consideration i; nearly iilentical iu 
torin with those at Burlinuton and (^uincy, (Imilt l>y 
the same eonti-actors,) diH'ering only in some of the 
mechanical .letaik One of the m<.re important 
distinctive features is tlu- form of the struts or 
posts used. These are composed of two parallel channel 
or T beams secured a short distance ai>art l.y diagonal 
1)i-acing of wrought iron strai)s, forming an open-work 
strut, the interior of which is accessihle to the lnush of 
the i)ainter, wliose attention is frequently needed to pre- 
vent rust — the destroying enemy of iron structures. 'Ihe 
free ventilation atforded jn-events the condensation of 
moisture in the interior, and consetiuent rust, a salient tea- 
tui-e of tiie tul.e-like "Ph.eni.x colmnn." In weight for 
the same strength there is little ditference, while the 
faeility of construction is slightly in favor of the new 
form. The form of the chord link differs from that used 
at Quincy in being formed of bars and eyes, instead of 
the exi)erimental form built there of elongated links 
drawn out from a flatt(>ned ling. The ui)i)er rhon\ shows 
an important modification. Instead of being of continu- 
ous size throughout, the ends of each section are consid- 
erably enlarged, and the abutting faces I'laned exactly 
perpendicular to the a.xes of the beams, thus adding 
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mncli to tlieir stiffnes^s, and allowino^ the onli^^i^^on of tlio 
shoi-t <liam)ual lateral braces. The increased size <»t' tlie 
eliord at tlie joints permits the passai^e of tlie tie rod to 
an interior fastening, instead of hein^; secnred to a ///y on 
th(^ ontside. 

Tilt* foundations, njioii wliich de])ends tlie jx^'ma- 
nency of the work, in all eases — exce])tin£>: tliat of tlu^ 
west al)ntm(Mit, whieli is built up from the roek — ai'(* 
su])ported upon ])ile bases. Tlie ]n\v> m piers 2 and ?> 
were di'iven to the rock, and at the other piers they 
wei'e driven until a sufHcient resistance was obtaincMl. 
Upon tlie ]>iles, cut off at a ]ev(4 with tlii^ bottom, 
was ])laced a grillage of heavy tini])er, forming tlie 
foundation for a floating caisson. This (*aisson was 
sunk to its ])osition as the maseniry ])ai*t of th(* ])i(*r 
was added to its weight, th(* sides being kept al)ov(» 
watc^r until the mass was fairly settled u])on tin* ])ile 
hi^ads. This method, when admissibk^, fimiishes the 
most economical, as well as (^vpc^litions, means of 
]>lacing the masonry ujyon foundati(»!is und(M* water. 
To ])r(^vent scour, the sjKices b(4\v(M^n the pihs them- 
s(^lv(*s, and the s])ac(* betwec^n th(^ bottom <>f the gi*il- 
laife and river IkmI, are filled u]> with lipr.i]*, and a 
bank is formed, ai'ound the outside, of the* same nscfnl 
material. Tin* sei'viceable nature* of lipraj* in i-esistinii' 
sc(jm* is well known, and the en<_rin<H'r in charife of this 
Work has Ihmmi IcmI by his e\peii(Mie(* to ]>lace gi(\at 
confidence in its ability to withstand the enrrcMits <»i* 
the Mississippi. 

At the west abutment the roek be(l (»f tlie river 
was found but a shoi-t distance below the su!'fac(% and 
the masonry was jtlaced directly upon it. l'h<* r(x*k, 
a variety of blue soapstinie. w;k rvrMwitcd in ^fcps. to 
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receive the wino- walls. This ahutmeiit contains 372 
yards of niasoniy. 

The followinii; tal)le shows the time occupied in the 
construction of each pier, and the depth of water at 
the several })oints at the time of the sinking of tlie 
resjiective piers : 



PIERS. 



Mer No. 1 (west abutmt^nt) 

'' No. 2 

'* No, 3 (pivot pier). ... 

'• No.4 

- No.5 

" No. G 

*' No. 7 

'' No.8 

*•' No. 9 (east abutment). 



Work Commenced. 



Completed. 



Oct. 10, 1570. 

Oct. 10, 1870. 

Dec. 10, 1870. 

Dec. 13, 1870. 

Jan. 8, 1871. 

Dec. 6, 1870. 

Nov. 22, lt^70. 

Jan. 27, 1871. 

Feb. 15, 1871, 



May 27, 1871. 

Nov. 13, 1870. 

May 27, 1871. 

March 8, 1871. 

Feb. 4, 1871. 

March 5, 1871. 

Jan. 31, 1871. 

April 5, 1871. 

April 22, 1871. 



Depth of 
Water. 

FtT~ 


18 

31 

U 
10 
10 
12 
5 



Pier No. 2, beino^ situated in the curr(Mit of the 
river, required ]>rotectioii ])iles as a guard against drit't- 
All ])iles were driven to the rock bed, thus demon- 
strating' that piles could Ixi used for the sub-founda- 
tions, 1)}' ])roperly i)rotecting them from scour, with 
rijirap placed l)etween and around them by divers. 
The average iuiml)ei' of IjIows to the piles in the 
foundations was 112, from a hammer weighing 2,700 
lbs., fallino: 25 ft. at the last blow. A floating caisson, 
formed of a grillage of 12-in. sq. oak and elm tim])ers, 
well bolted together, and carrying planked sides to 
above the water line, was guided in its descent l>y 
cables, Avhich were secured to a water-deadener, and 
side auchoi-s, until it was settled u})on the heads of 
the cut piles, at a depth of IS ft. below the water line 



-8- 

<»f that (lat('. Tlu^ stonework consists of 490 cul)ic 
yards of masonry. 

Tlir ])iles of ])ler No. 3, tlu^ ]>iv(»t \)m\ were driven 
to tlie I'ock, and, after dredgini^: out the sand to a 
snrticient (k^i)t]j, were ]>rotected ky liprajiping. A 
siniken erik was used as a water-(k^a(kMier. Mueh 
trou1)W was expel irneed fidui sand Ijanks forniinii: over 
tlie heads of the ent pil' s. requiring' tlu^ use of divers, 
dreduvs, and fi? ally, a water j(4 tln-(»wn from a steam 
tire-(iiuine. 

The di])pinir of tht* rock ked carried it key(»nd the 
ivacli of tlie i)iles for ]»iers 4, T), 0, 7, s and i), and 
these piles wei'e (k'ivcMi in the sand until a sutHci(Mit 
am<»unt of resistance wa^ oktained ; the jKMinaiK^ncy <»f 
the >and keinu; secured Ity that indisjiensakle material, 
rij>rap. 

At ])iers 8 and 9 tlie sand had to ke dredu'cd <»ut 
to allow the wooden i^i'illaLre to he placed at a sulli- 
ciciit depth kelow low-watir mark — the condition of 
dui-akilitv <»f the wood-work l.eini^ that it ]\m<i (fh/'fff/s- 
kc co\('r(Ml k\- watei*, in order to exclude the air. In 
this vitimtion it i< jjractically inde-tructihle. 

llie draw rests arc >u!ik on inlands of liprap, and 
(on>ist of stronizly krace*! cribs incseiitinu' a sl(t]»ing 
rdire to the cuireiit. Their int(]i<n- is illled with rip- 
rap to the top. 

The kridtrc* i- appioadie*! from the wo-t ky a Iohlc 
cur re, comph^inir a riidit and*' with the rixoi- and 
p:i--inu' throu'ji a tunnel of :M)2 feet in leu'jth, cut 
thrcni'jk what is callcil lithoLn-ai^liic rimestone. The ex- 
cavation was made at the i^ast hea(^n,l,^ with l^urlei'-h 
drills and powder and nitro-gh'cc^riiie klasts At the 
wot eiKk kv handwork ulone, a heading of full wi(hli, 
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and some 9 feet iu depth, was driven through the top 
of the lieading, being on a line with the roof of tli e 
tunnel ; the l)ottom w^as cut out afterwards. The dimen- 
sions, after 1)eing lined throughout with brick, ai'e 202 ft 
long, 20 ft. high, and IS ft. wide. 

Both entrances are ornamented with liandsome cut- 
stone faces. 

The approach at tlie east bank of the river is over 
Wi miles of embankment, across the river l)ottom land, 
broken at proper intervals, by paved culverts and road- 
ways, and protected by revetment walls at points sub- 
ject to wash. 

The following analysis has been made (»f the two 
qualities of limestone from the Hannibal cjuarries used 
in the foundations. 

The figures in this analysis give evidence of tlu^ 
comparative superiority of this limestone, as claimed l)y 
the engineer, in tliat it has com})aratively small ([uanti- 
ties of alumina, a small capacity of absorjjtion and 
consequent density, and very great specific gravity. 



rONSTITUEXT PARTS 



Insoluble in acids 

Iron 

Alumina 

Carbonate of Lime 

Caibonate of Magnesia. 

Alkalies 

Water 



Total , 



Specific gravity 

Weight per cubic feet. 



3 /J 


* 


i-J — 
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= 
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= 1— r" 


H 




= 
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o 


].2n:> 




0.3!)n 


{\.u4{) 




o.45;j 


(1.550 




0.852 


8().8I>5 




!>3.3(;5 


U.fiSO 




2.H20 


l.OHO 




lA-m 


1.000 




0.500 


100.000 




99.500 


2.563 




2.585 


159.74 


J 


ini.ou 
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As stone from the same quarr}' has ah'cady stood 
loni^ and severe tests in some of the older buildings at 
Hannil)al, there is no necessity- for hne argument upon 
its clieMiieal composition, and no j-easonable donl)t can ]n' 
entertained of its l)Hng all that is required for tlie imr- 



I )()Se. 



In the foundations thei-e were used ('.:)0,()00 ft. (l>oard 
mea-nre) of square timber and ])lank, 709 piles, and 0,270 
(•ul»ic \ards of riprnp. There are 4,519 culiic yai'ds of 
masonrv in tlie ])iers, distributed as follows, numl)erinu' 
tlie ])i(^rs from the west Lank: No 1, 372; Xo. 2, 4?i\; 
No. :\ 1,:54(»; No. 4, r.U; No. r>. 400; No. <*,, :»2(; ; No 7, 
:\:\:\: No 8, :U0; No, \\ 430. 

In tlie superstructure are 1,000 tons iron, and 280,000 
fr., lM):ird measure, of timl>er and planks in iloorin.nr. 

llic cost of the ])ridge proper was 84sr>,00<>, the 
tunn(4 (»n the wc-^t l)ank, §30,000; the west a]>pr(»ach, 
.^:)0,00i», and tlu^ (^a>t approach, 871,500 —making the 
total ost of the structun^ sr>48,5<»0 
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UPERSTRUCTURE. 



Th(^ spans are ari'amied a< follows : Beginning at the 
west l)ank of the river, one tixed sjian, 250 ft. long; oi:e 
j/ivot draw-span, : 02 ft. lung, leaving, when opened, a 
l>assacre way for steamboats 160 ft. clear width on each 
side of the draw j/ier; one fixed s])an, 250 ft. long, and 
four fixed spans 180 ft. long each. The measurements of 
lenqfth are taken in each case, from centre to centre of 
r>rid2re-seats of abutments. The total length of iro!i 
superstructure is 1,582 ft. 
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Tlie Miperstructure is of the general style known as 
the qiiadrangular truss, ^vith horizontal and parallel 
chords, vertical struts — except those at the ends, which 
are inclined over one panel,— and inclined ties. In the 
fixed spans the upper chords and the joint pieces, etc.. 
arc^ of cast iron, and all the remaining parts are of 
wrc)U<j:ht iron. The draw span is of Avrought iron 
throughout, except jt)int pieces and wheels, track, etc., of 
tlu^ turn-table; the flooring is placed at the bottom of 
the l>rldge, and is uniformly 18 ft. wide. 

The 2'eneral characteristics of the diftcrent ]eno:lhs of 
spans are as follows : 



In draw span 
Zm feet Ions. 



In one 

fixed span 253 

feet long. 



[n one fixed span 
180 ft. loni!-. 



Depth of trusB between \ ^^^ P^^'^^ ^''' ^4 feet, 

centre of chords, ] ^^ ^^,^^ j 2(> - 

Width between centre of chords 20 " 

,, , „ , i«„„n (2 centre panelt?. 112 " 
> umber ana length J *^ i 

of panels, j .^^ oj.amaTy pan ll 12.11 ft. 

Weiirht of cast iron Co tons. 

Wei-^ht of wrouglit iron.. 23.> '* 

Oak fiooring 31 M. 

Pine fiooring 31 M. 



2) ft. 
ViJ) ft. 



23 feet. 
l't.6 feet. 



l!i pan 13 ft. j 13 pan 13 7 ft. 

50 ton:*. I 25 tons. 

125 •' ' t^i tons. 

22 M. 10 M. 

22 M. I 16 M. 
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TRENGTH OF pRIDGE. 



?' 



Tlie nitiiii parts of the stnictmv are so proportiDiK d 
that a moving or live load of i?,r>00 11. b. per lineal ft. of 
hriclge, in addition to the vvelght of the striictiire itself, 
and the flooring thereon (or the dead load), shall l.iing 
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)ii Jio part a greater strain than one-iif'th of its ultimate 
cai)acity. Tliis general rule ^\•as applied to those parts 
which receive Iheir assumed load only when the whole 
or a considerable part of the span ma}- be occupied by a 
train of the assumed maximum weight. Those parts, 
•such as single-panel systems, which receive their full load 
each time an engine may cross the liridge, are utilized to 
the extent of only one-sixth their ultimate capacity, while 
the bolts supporting the floor system can never receive a 
load exceeding one-eighth their strength. The actual rela- 
tion, therefore, between the calculated final strength of the 
•structure and its assumed working dutv is shown to be as 
follows, taking the 2r)0.ft. s])an a. an instance: 

Dead weight of span „,„. 

Live load of span ..: '-y.'.' ''.'.'.'^ \Z'Z[]'Z'.'. m ^^' 

Total weight and load, "^ ,. 

Ullimalo strength of bridge (factor of safety"6).'."..".'.".".".".".'.'".'.".'."2,750 •• 

The dead ueight, of course, lemaius constant under 
all conditions: therefore, of the gross strength of the 
•nc Ige. 2,.-.l() tons is a],j,licable to the suj^port of the live 
'".'•I, whu-h IS in the ratio of more than S to h 

I" other words, wheu the Inidrre is fully loaded uitli 
>t> ass,„ne,l maxinnim of 2,500 lbs. per lineal ft., it «ill 
^till l.e rapable of sustaining before fracture the imposi- 
^"•n ot an additional load of 2,200 tons. 
^ This large excess of strength is practically still further 
.K-.ease,1, from the fact that the assumed live load of 
';,'''• f ■ ^'''^''J *'^- fan never be actuallv reached, 
-^a though the bridge were loaded from end to end 

.t .' Tr"f ; '"^ ^'^™ '^^ ^^^^'ti°"^l fo^-t that the actual 

dema! 1 1 ! "''" "'"^ ^ considerably in excess of that 

"^^' l-y the specifications. This combination of 
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circuuistmicrs and facts (^ives a reas(>iial>le a>siirance of 
abundant strength. 



p 



ONSTRUCTION. 



f 



'V\w> top chords of the fixed s[)aiis arc (►f cast ir-ori, 
(K'tagonal hi exterior section and ch'ciilar within. In the 
2r)() ft. spaiis these chord pie(*es are 14 inches in diameter 
hetween the ojjposite? exter'ior faces. The thickness of 
metal vari(*s with the varyinu' strains. 

They are cast in leni^ths of one panel, the joint ocem'- 
rini^ innnediately over the head of the vertical [)osts to 
whicli each chord-piece is holtech The ends arc widrned 
for the reception of the post-head, the main :nid coimter 
tie-rods, and the ujjpc^r lateral stint and ties, all of w hich 
assendile at that |)oint. 'Ihus while in the -')<> ft, spans 
the chord-pieces are 14 in wide thronichont their intei'ior 
ieni^th, they widen at their ends to 24 in. 1 hi^ increase 
of width at the joints increases larirclv the lateial stirt- 
ness of the hridi^e. Where the chord-pieces al>iit aifainst 
eacli other, their faces are turned otl* in a lathe square 
and true to their axes, and they are connected with each 
othtn* hy a tenon and soi-ket jc/mt. 

Immediately under the joint is placed the post or 
vertical strut, the seat for which, on the under side of tlie 
chord, is })hxned to a true hearing. The post-head is of 
cast iron, machine-tinished to corresj)ond with its seat. ^ 
The posts themselves are of rolled channel or I heams 
arranged in })airs, connected together by a system of 
wrought-iron riveted lattice-work. Tht^ two l)eams thus 
united form a hollow, open post, rectangular in section. 



HW- 



-14.- 

They rauue froui 10 in. to 2-4 in. A\'ide, varying in depth 
with the de])tli of tlie constituent Ijeanis. The Ijeanis 
extend from tlie post-head to a point G in. below the cen- 
tre of the mahi coupling-} )in, passing tluough their foot; the 
pin-seat in tlie p(»st being reinforced ]>y a east ii'on plate 
<>r waslier liveted to the web of tlie In^arns. Tlie l)eains 
of which the posts are built vary in dimensions in ac- 
cordance with their duty, from channel l>eanis of C> in. 
depth, weighing 10 lljs. ])er ft., to I lieams of If) in. de])th, 
weis^hiuir GG| lbs. ])(^r ft. 

It Avill be seen from this description that the ])osts 
are continuous and without transverse joint irom end to 
end; and, furthermort^, that all faces or sides of the iron 
(»f which they are built are at all times ojjen to inspection 
and accessible to the paiut-bnwh. It is considered that 
this is a material imjn-ovenuMit over the closed cylindrical 
wnmuht-iron posts that are often n<vd in similar places. 
Such a construction gent^-ally involves the necessity ()f an 
independent cast-iron foot or base, thus ])lactng a full 
transverse j<»int across the body of t!ie ]K>st; and, iur- 
thermore^ the insi'le of tlu^se posts can never l»e ivached 
either fo]* ins})ection or prot(H*ti(»n, after they air o^-rt^ in 
] »lace. 

Tlie main and coiniti^r ties arc^ placed in ]Kurs c<jn. 
iiected at the lower end witli the l)ottom chords ;uid 
posts by a j)in, and at the nj)per end parsing throu<i'h the 
t(»]» choi-d immediately over the post-head and S( cured in 
tluir ])(tsition by nut and screw. They run diagonally, 
icachinii' from the ])in at tli(^ f JOt oi' one i)ost to the head 
(*f the -econd ])( st be} ond, their vertical rise Ining the 
depth of the tru>s, and tlnnr horiz<^ntal reach being 
the l(^iigth of two panels. They are of rolled iron, s(iuare 
in section, their loucr ]>art l)eing foi'ined into a looj), 
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wliich IS drilled to tit the pin; and tlieir iipiH^r end beino- 
sliaiKMl into a cylindrical torni on whlcli the screw is cnt- 
Tlic end forinJno^ the scrinv is enlarged so that the sec. 
tional area of metal at the bottom (»f the screw thi'ead is 
in each case lar^^r tlian th(^ sectioniil area (»f any part of 
th(^ l)odv of the har. The nnts are faced to a trut^ and 
]>erfect l)earing on their respective seat-. 

The lower cliords are of Sijnare ii'on of tlie h^io-tli of 
one panel formed with a drilh^d loop at each end, throuuh 
whicli th(^ i>ins pass. Tliey vary in size and numher in 
each ])anel according' to the duty demanded 1a' tlien* 
])osition. In their manntactnre the most scru])Hlons care 
was taken to hav(^ them all (»f exactly nnitbim lenuth 
between c(Mitre- of pin-hearings. 

The upper lateral struts are of rolled channel hvanis 
() in. (leej), weiii'lnuo' 10 lbs. ])er ft,, placed in ])airs, 
iK^tweeu the top chords at their joints ovei* the ])ost- 
lieads. The lateral ties al>ove and bt4ow ar(M)f i-(.und 
iron bars I'l in. in diameter. 

The Hoor-l>eanis consist of rolled I l)eams If) in. deep, 
weighing :)() lbs per ft., suspended in ])airs from the pins 
at foot of posts. The l»olts susi>ending tlu^ floor-beams 
and the coui)ling-pins are forged bodily from selected 
scrap, under heavy hammers, and afterwards maclnni- 
finished for their respective positions. 

The above description of tlu^ parts of the flxed si)ans 
applies e(iually to the draw-sj^an, except that in that span 
the chords are necessarily different, as is demanded by 
the varying nature of the strains, which change from 
compressive to tensile, or* the reverse, as the draw is open 
or shut. 

They are built of channel beams 12 in. (hn-p, 3:V. l!»s, 
jier ft., ])laced in pairs, an<l connected tocreth(M- with plate 
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irou, thus making geueralU' a trough or hollow box of 
three sides, ti4 in. wide, and about 12 in. deep. The 
joints, which are carefully broken, are spliced with aj)- 
j^ropriate cover-] ilates, and the whole tlioroughly riveted 
together. 

The to]) and bottom chords are substantially similar, 
varying in dimensions, etc., only with the varying duty. 

The tnrn-ta])le on \\hich the dra\^xsJ)an revolves consists 
of a rectangular hollow girdei* or di'um, 18 in. wide, an<l 
4^2 ft. deep, curved to a circle, with an exterior diameter; 
of riTj ft. The sides of this drum ai-e of plate iron, and 
the to]) and bottom are of cast ii'on, and are sej^arated 
by 30 ca^t-iron stiffeners, or diaphragms, carefully fitted 
to which, and to the toj> and bottom segments, the side 
])lates are thoroughly riveted, llie circular drum re- 
volves ni)on -IS heavy cast-iron wheels or rollers, })laced 
under it, and they in their turn rest ujion a cast-iron 
track bolted to the masonry of the pier. These wheels 
are connected with each other and with the centre stej) 
by l>ands and radial axles. The wheels and the upper 
and lower track l)earings are chilled to great hardness to 
resist wear. Fi'om the bottom of the revolving di'um 
])ass truss-rods, the upi)er ends of which l)ear uj)on a 
heavy central cast washer, at the l)ottom of whicli is th(^ 
pivot-])in, of wrought iron, 8 in. in diaiueter. This pivot- 
j)in turns upon a gun-metal 1)earing in the to})of a central 
conical l>l()ek of cast iron, which is fastened to tlie 
masonry. 

The adjustment of the load between the exteiior 
wheels and the central })ivot is made liy means of thc^ 
truss-rods above mentioned. 

The ends of the draw are secured in theii* position (»n 
the piers })y means of a system of cams, so arranged 
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with screw and connecting rods as, when being run down, 
to absolutely lift the ends of the bridge. This device is 
essential, as otherwise, when a train might be entering 
upon one end of the draw, one wing being thus loaded 
and tlie other wing being empty, the unloaded end would 
rise from its bearings, and thus serious and complex 
strains be induced upon parts of the structure. 

But by absolutely and sufficiently lifting the ends of 
the bridge upon solid bearings this difficulty is entirely 
av(Aded, and the structure can thus l)e treated legitimately 
and correctly as a beam resting upon three pimits of sup- 
.;^., ])ort, and tlu^ complexity of the prolilem of strains l>e 

immensely simjilitied. 

The brido^e is turned and the machinei'v of the end 
cams operated by a dou]>]e engine of al>out twenty-liorse 
power (nominal) placed on an iron platform laid for the 
purpose on l)eams supported by the main ])osts over the 
turn-tal)le. This ])latform or flo(»r is placed at a sufficient 
height above th(i lower chords to allow the passage of 
trains l)eneath it. 



m 



Quality of Materials. 

Samples of all tlie wrought-iron bars used in the 
bridge were tested to their ultiinate capacity before ac- 
ceptance. 

The tensile strenii^th ranged from 5.1,000 to 05,000 
lbs. per S(j[. iiL of sectional area, and the lowest limit of 
permanent set \A'as about 25,000 lbs. i>er sq. in. 

The stretch Ijefore tiual rui)ture was al>out 20 ])er 
cent, of the leno^th of the orioinal bar, and the diminution 
of area proportional tlurcwitli. 
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The cast iron Wcis from a mixture of 75 j)er cent, of 
No. 1 Lake Superior cliarcoal pig, \\'itli 25 per cent, of 
Scotch ])ig of the brand known as "Calder iron." 

Te-t i)ieces weie cast 2 in. dee]), 1 in. wide, and 40 in. 
lung These were placed edge\^ise u])on beaiungs 3G in. 
apart, and were called u})on to sustain tlie traverse strain 
from a load of 2,800 Ihs. ])laced at the centre. All the 
test ])ieces showed liiglu^r capacity. 

The hollow chord j)iec(^s were diilled and accurately 
c:illip(a^Ml for thickness. 

After manufacture and l)efort* l)eing phiced in the 
l^ridiiv, cacji jneee of l)ar iron was placed in the testing 
machine, and subjected to an actual tensile strain of 
15,000 lbs. ])cr s(|. in. of sectional area, and while under 
su*'h actual sti^ain, received stnca'al sliarp blows fn m a 
hammer. An\' imjyerfection or weakness detected by 
this trt^atment condemne:l the l)ar. Of the many 
lumdieds of bar^ thus tr(^ated, only two exhibited any 
siirn of failure, and in Itoth tliese instances the defect was 
in the oriuinal bar, and not in an\' ])art that liad Ikhmi 
W(»rked at th(^ >h<>]H. As soon as tinislied, and l)(4bre 
leaviiii^^ tlie works, every piecc^ i*(^ceive(bone coat (»!' paint, 
c(»mp{t-ed (tf oxidi^ of iron and oil. 

All tJK^ iron work was done at the !-hoj)s of the 
Detn^it P)ridLi(^ and Iron Works, at I)(4roit, and having 
be(Mt fitted tog(4hei' there, each ]i.vv(' \\as marked, so that 
wIh-u brou^rht to th(^ jdace (»f iinal (Section every part 
\Ne]it to its ])!ace with pcalect ac(an'ac\'. 



f 



LOORING 



Uptr.i the iron tloor-beams are laid \r.nr stringers, 
[►lac(^d longitudinally. Under eacli rail in the ti-ack arc^ 
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two pieces, 7x10 in., aud addition thereto are four parallel 
pieces, Gxl4 in. All theso are laid upon small oak bols- 
ters, which rest upon the iron l>eam9. On the top of the 
stringers are oak ties, 0x8 in., spaced al)0ut 20 in. apart, 
between centres, reaching entirely across the bridge. A 
double course of 2-in. oak flooring-plank forms the road- 
way, the track for engines and cars being of the pattern 
known as streei]r!j!l, Jju:.^i::]^r t>f rniiticFrii^ :t^w^^^:\^t^^ 
top of the oak flcyiinrfiJ^ :^%i^J^>it^rftiai- i 
and a strono^, neat hantk'iiil.fpnn. ttip ^idy pjvitvction. 
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Painting. 

The (*ntire superstructure received, after erection, two 
thorough coats of })aint. For the main tiusses the paint 
was of strictly pure white lead, tinted to a liuht drab, 
while the floor-beams and track->tringers wi^re covered 
with iron paint of a dark l)rown sliade. 



NOTE.— The first train crossed ihe bridsc, August l.-t, ISTl. By reason however 
of the incomplete state of the tunnel and approaches, the structure was not opened 
for regular traffic until Septemher. l^Tl. 
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WILLARD S. POPE, 

President and Engineer. 



WM. C. COLBURN, 

Secretary and Treasurer. 
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Detroit Bridge and Iron Works, 



OF DETROIT, MICH., 



MAKi: A !-I*jriAI,TV 1)7 TIIZ C JNSTirJcnON' 0? 
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GES, Ikon^ Roofs, 



/'WrftSB^'ht • Iron Tiiirri Tables, &c. 

We res])ecttully iH^fer to the officers of the following 
Kiiih'oad Coin])aiiies, wlio have in use Bridges or Roofs, 
ete., of our nianufaetni'e : 

The Chicago, Burlington & Quincy R. R. 

The Chicago & Northwestern ** 

The Michigan Central '' 

The Illinois Central " 

The Chicago, Alton & St. Louis '- 

The Toledo, Wabash & Western '' 
The Hannibal & St. Joseph 
The Detroit & Milwaukee 






\V(^ (^sjjeeially I'efer to the fo]lo\\in</ works constructed 
l»y us; 

The Iron Bridge over the Mississippi, Hannibal, Mo. 

Quincy, 111. 
'' '' Burlington, la. 

" '' Clinton, Iowa. 

" " Missouri, St. Joseph, Mo. 

rF" ADDUESS 

DSTEOIT BRIEGE k lEON WORKS, 

DETROIT, MICH. 
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